Retrieving category associates (e.g., FRUIT-ORANGE) may induce forgetting other category members (e.g., FRUIT-BANANA), a phenomenon known as retrieval-induced forgetting (RIF). We designed 2 experiments to examine the role of RIF in the associative memory impairment of schizophrenia (SZ). Subjects studied 36 category-exemplar pairs, generated from 6 categories composed of 6 members each. For half of the studied category-exemplar pairs, subjects practiced retrieval by completing word stems, followed by a delayed category-cued recall on all of the practiced and unpracticed items. Experiment 1 used unrelated category exemplars-pairs (e.g., FRUIT-ORANGE, METALS-IRON), whereas experiment 2 included related category exemplar pairs (e.g., COTTON-SHIRT, LEATHER-SKIRT). SZ showed reduced associative memory but normal RIF for unrelated categories used in experiment 1. For experiment 2, SZ showed a significant decline in associative memory for related but not unrelated category-exemplars in comparison to controls. Results suggested faulty specificity/distinctiveness for encoding and retrieval, but not abnormal RIF in the associative memory disturbance of SZ. Published by Elsevier B.V.
Introduction
Schizophrenia is invariably accompanied by performance decrements on memory tests of word pair associates, and these difficulties are thought to be intimately connected to the cardinal feature of the disease that being an often profound disturbance in thinking (e.g., Nestor et al., 1998a; Saykin et al., 1994) . Memory is generally viewed in terms of three stages-encoding, storage, and retrieval-across which the spread of activation is governed and regulated by mechanisms of facilitation and inhibition (e.g., Anderson and Spellman, 1995; Collins and Loftus, 1975; Roediger et al., 2001) Neither the stage locus nor the mechanisms underlying schizophrenic associative memory disturbance have yet to be fully elucidated. Information processing studies have, however, provided some clues. For example, lexical priming studies of patients with schizophrenia have identified abnormal encoding as a potentially important characteristic of the disease-related associative memory disturbance (e.g., Barch et al., 1996) . Other studies pointing to spared implicit recognition but impaired explicit free recall (e.g., Calev, 1984; Huron et al., 1995) have suggested faulty retrieval mechanisms may also play an important role in the associative memory decrements of schizophrenia. Anderson and Spellman (1995) introduced an information processing paradigm to examine the dynamics of associative memory. The paradigm focuses on encoding and retrieval, and the mechanisms by which a common category cue activates competition among exemplars for access to conscious recollection. This results in a phenomenon known as retrieval-induced forgetting (RIF) whereby encoding and retrieving some associates of a category cue leads to the suppression of other competing and interfering associates during recall. An inhibitory process suppresses the competing category members, leading them to be forgotten. The paradigm is based on the assumption that repeated encoding and retrieval of an item will strengthen the ease of recall of that item, while at the same time leading to the loss of retrieval access of other related items. Thus, the RIF paradigm is of particular interest to the study of the associative memory impairment of schizophrenia because it provides a means to isolate retrieval inhibition from other potential mechanisms of retrieval interference in the disease-related associative disturbance.
The RIF paradigm involves three phases: learning or encoding, retrieval-practice, and delayed categorycued recall. For encoding, subjects study 36 experimental words from six dissimilar categories, each presented as category-exemplar pairs (e.g., FRUIT-BANANA, FRUIT-ORANGE; METALS-IRON, METALS-ALUMINUM). For retrieval-practice, subjects complete category-plus-exemplar stem cue tests (e.g., FRUIT OR ____ ) for only half of the categories and exemplars. For example, subjects complete stem cue tests for FRUIT-ORANGE but not for FRUIT-BANANA and METALS-IRON. Following a 20-min interval, subjects are presented with each category name from the encoding phase, and instructed to recall as many exemplars of that category that they remembered during anytime in the experiment (see Anderson et al., 1994) .
Practiced category-exemplar pairs (e.g., FRUIT-ORANGE) are recalled best, but surprisingly the benefit of practice does not extend to related unpracticed associates of the same category (e.g., FRUIT-BANANA). In fact, even though they are studied for the same amount of time, the related unpracticed items (e.g., FRUIT-BANANA) have a lower rate of recall than the unrelated, unpracticed items (e.g., METALS-IRON). Anderson et al. (1994) termed this pattern of cued recall [e.g., FRUIT-ORANGENMETALS-IRONNFRUIT-BANANA] as the RIF effect. They proposed that retrieval practice of some of the members of a category results in retrieval inhibition of associated, unpracticed members. This pattern of cued recall has been replicated by other studies (Anderson and Spellman, 1995; Butler et al., 2001; Smith and Hunt, 2000 ; but see Williams and Zacks, 2001) . Moreover, several studies have suggested that the effect may be localized to the recall stage, as only retrieval but not encoding manipulations result in forgetting of related material (Anderson et al., 2000; Bauml, 1996 Bauml, , 1997 Ciranni and Shimamura, 1999) .
We now report two experiments that have for the first time used the RIF paradigm to examine the dynamics of delayed category-cued recall in patients with schizophrenia. We specifically selected this paradigm in order to examine the role of inhibitory processes during retrieval in the associative memory impairment in patients with schizophrenia. Prior studies have demonstrated the potential importance of a disease-related disturbance in inhibitory functions in attention and visual perception impairments of schizophrenia (e.g., Grunze et al., 1996; Nestor et al., 1992) . Experiment 1 addresses the role of retrieval inhibition in associative memory in patients with schizophrenia (Anderson et al., 1994) . Would patients of schizophrenia show evidence of lower rates of recall of unpracticed associates in comparison to unrelated, unpracticed items? In other words, would they show within-category inhibition? Experiment 2 examines how cross-category relationships might influence RIF results in patients with schizophrenia.
Here RIF results of both controls and patients are examined as a function of the relatedness of the categories, which in turn define the dynamics of crosscategory inhibition (Anderson and Spellman, 1995) .
Experiment 1
2.1. Method
Subjects
Fifteen right-handed male patients with chronic schizophrenia recruited from the Brockton Veteran Affairs Medical Center had a mean age of 45.53 years (SD=7.02) and a mean level of education of 12.2 years (SD=1.42). All patients were part of an ongoing comprehensive, longitudinal study of schizophrenia. They were medicated with a mean neuroleptic dose equivalent of 331 mg chlorpromazine (SD=200.52) (Stoll, 2003) , and a mean duration of illness of 21.27 years (SD=8.95). The Structured Clinical Interview for DSM-IV Axis I Disorders-Patient Edition (SCID-P) (First et al., 1997) , along with chart review, ascertained the diagnosis of schizophrenia. Table 1 presents neuropsychological test scores for patients. As can be seen in Table 1 , patients showed evidence of a generalized cognitive impairment with reduced scores on Wechsler tests of intelligence and memory as well as on measures on the Wisconsin Card Sorting Test (WCST) and Trail Making Test (TMT). Seventeen right-handed male control subjects recruited from the community had a mean age of 44.31 years (SD=5.75) and a mean level of education of 15.69 years (SD=2.18). All subjects were native speakers of English, without histories of ECT, neurological illness, head trauma, and without alcohol or drug abuse in the past 5 years, as assessed by the Addiction Severity Index (McLellan et al., 1992) . All subjects had normal or corrected-to-normal vision.
Materials
Forty-eight category-exemplar pairs (36 experimental, 12 fillers) were taken from the materials that Anderson et al. (1994) used and are listed in Table 2 .
Procedures
Procedures followed the Anderson et al. (1994) study, and are outlined in Fig. 1 adapted from Butler et al. (2001) . Subjects were tested individually in a quiet room, and were told that they would be participating in a test of memory. Before the experiment began, subjects were told their task was to remember as many items as they could. They were then given a learning booklet to study, containing 48 pages, each with a single category-exemplar pair printed in large bold font in the center of the page. Each pair was read by the examiner and presented for 5 s. After the completion of the study phase of the experiment, subjects performed retrieval practice, which consisted of completing a category-exemplar word stem with a word that was shown during the study phase (e.g., FRUIT-OR ____ ). Each stem along with a category label was presented in a 45-page retrieval-practice booklet, one category-cued word (3), each practiced three times, along with the filler categories (2), and half of their members (3), each practiced three times. Subjects were asked to fill in the missing letters to make a word that they had studied in their learning booklets. They were given 10 s to respond. These items are referred to as retrieval-practiced (RP+). Following a 20-min delay in which subjects performed unrelated tasks (e.g., vocabulary and block design tests), a category-cued recall test was then administered in booklet form, one page for each of the six studied categories. Subjects were asked to recall and write down all the examples of the category they could remember. Category-cued recall rates were computed for retrieval-practiced items (RP+, e.g., FRUIT-ORANGE), unpracticed items from retrieval-practiced categories (RPÀ, e.g., FRUIT-BANANA), and non-retrieval practiced items (Nrp, e.g., METALS-IRON).
Experiment 1: results and discussion
Mean cued recall rates for RP+, RPÀ and Nrp items were calculated for control and patient groups. The control group had mean recall rates of 72.78% (SD=18.98) for RP+ items, 39.52% (SD=20.30) for RPÀ items, and 46.84% (SD=12.61) for Nrp items. These values are similar to recall rates for unrelated categories reported by Anderson and Spellman (1995) . The patient group had mean recall rates of 49.37% (SD=19.98) for RP+ items, 21.41% (SD=19.40) for RPÀ items, and 27.68% (SD=11.42) for Nrp items.
For the category-word stem completion task of retrieval practice, controls completed 86.9% (SD= 12.71) of the stems versus 75.89% (SD=16.49) for patients with schizophrenia, t=2.07, (29), pb0.05. In light of these significant baseline differences, category-cued recall values were submitted to a mixedmodel analysis of covariance (ANCOVA), with one between-factor of group, two within-factors of condition (related/unrelated) and item (RP+, RPÀ, Nrp), while co-varying word-stem completion accuracy rates. ANCOVA yielded a significant effect for group, F=11.038, (1, 28), pb0.01. However, there was no significant interaction of group by item Fb1. This indicated that despite large group differences in overall mean category-cued recall rates, both groups displayed identical RIF of 7% lower recall for RPÀ items than for Nrp items.
Experiment 1 used unrelated categories, such as fruits and metals, consisting entirely of strong exemplars (Anderson et al., 1994) . For these unrelated, dominant categories, retrieval-practice with word stem completions improved recall for practiced exemplars (RP+) and reduced recall for unpracticed exemplars of practiced categories (RPÀ). This suggested that retrieval practice of some members of a category induced forgetting of related associates. This RIF effect presumably reflects retrieval inhibition of the associated unpracticed items (RPÀ) by the practiced members (RP+) (Anderson et al., 1994) . The results indicated that patients showed a similar level of within-category inhibition, whereby retrieval practice of, for example, category exemplar (e.g., FRUIT-ORANGE) impaired later recall of (e.g., FRUIT-BANANA).
Experiment 2
Whereas experiment 1 used only unrelated categories (Anderson et al., 1994) , the RIF paradigm for experiment 2 included both related (e.g., COTTON/ LEATHER) and unrelated (e.g., SOUPS/LOUD) categories (Anderson and Spellman, 1995) . For example, in experiment 2, subjects studied under the cotton category, exemplars, slacks and shirts, and under the leather category, exemplars, skirt and briefcase. Slacks and skirt, though studied under separate category cues of, respectively, cotton and leather, also share membership in the implicit category of clothing.
By manipulating categorical relationship, the effects of retrieval practice on the recall rates for items of related categories can be compared with those of unrelated categories. In fact, Anderson and Spellman (1995) reported the novel finding that the effects of retrieval practice differed as a function of these categorical relationships. For related but not for unrelated categories, retrieval practice lowered recall rates for not only unpracticed items studied under the same category (e.g., COTTON-SLACKS) but also for unpracticed associates studied under a different category (e.g., LEATHER-SKIRT), with both items, slacks and skirt, related via the implicit category of clothing. Anderson and Spellman (1995) cited this as evidence of cross-category inhibition, which complements the within-category inhibition seen with unrelated categories. They suggested that inhibition spreads across related categories, resulting in lower recall rates for items that are studied under separate category cues but share common attributes and categories, such as slacks and skirts belonging to the implicit category of clothing. Fig. 2 , adapted from Anderson and Spellman (1995) , provides a schematic of the experimental design used to test cross-category inhibition.
Experiment 2 examined how the introduction of categorical relationship would influence cued recall rates in schizophrenia in comparison to control subjects. Subjects performed retrieval practice on a subset of category exemplars (e.g., COTTON-SHEETS), which were expected to reduce recall rates on the other studied but unpracticed members of the same category (e.g., COTTON-SLACKS). This would be indicative of within-category inhibition. In addition, recall rates of unpracticed related category exemplars (e.g., LEATHER-SKIRT) would also be lowered, and this would be reflective of cross-category inhibition. Thus, experiment 2 allowed for the examination of the roles of both within-category and between-category inhibition in cued recall in patients with schizophrenia. It also allowed for the examination of how similarity and distinctiveness within and across categories might influence cued recall performance in patients with schizophrenia.
Method

Subjects
Sixteen right-handed male patients with schizophrenia and 16 aged-matched right-handed male control subjects participated in experiment 2, which was conducted approximately 1 year after the completion of experiment 1. Four patients and three control subjects had also participated in experiment 1. The patients were between the ages of 32-52 years (M=45.13 years, SD=5.51), with 8-15 years of education (M=12.31 years, SD=1.82), native speakers of English, without histories of ECT, neurological illness, and without alcohol or drug abuse in the past 5 years, as assessed by the Addiction Severity Index (McLellan et al., 1992) . The Structured Clinical Interview for DSM-IV Axis I Disorders-Patient Edition (SCID-P) (First et al., 1997) , along with chart review, ascertained the diagnosis of schizophrenia. All patients, who were part of an ongoing comprehensive, longitudinal study of schizophrenia, were medicated, with a mean neuroleptic dose equivalent of 423.6 mg chlorpromazine (SD=370.37) (Stoll, 2003) .The mean duration of illness was 21.19 years (SD=8.78). Table 1 presents neuropsychological test scores for patients. As can be seen in Table 1 , patients in experiment 2 also showed evidence of a generalized cognitive impairment with reduced scores on Wechsler tests of intelligence and memory as well as on measures of executive attention (WCST; TMT). The control group recruited from the community ranged in ages from 30 to 55 years (M=45.3 years, SD=7.73), with 12-18 years of education (M=15.13, SD=2.03), and with no personal and family history of neurological illness, substance abuse, or head trauma.
Materials
The RIF paradigm was the same as the first experiment except that the 48 category-exemplar pairs (36 experimental, 12 fillers) consisted of both related (e.g., COTTION/LEATHER) and unrelated (e.g., SOUPS/LOUD) categories. The categories were taken from Anderson and Spellman (1995) .
Procedures
Procedures were the same as experiment 1, and involved three phases: learning or encoding, retrieval practice, and delayed category cued recall. For experiment 2, the addition of categorical relatedness (related/unrelated) as an independent variable generated four kinds of items (see Fig. 2 ). Subjects first studied learning booklets that contained four experimental categories, two related (e.g., COTTON/ LEATHER), two unrelated (SOUPS/LOUD), with six members each, and two filler categories with three members each. They then performed retrieval practice on 36 category-exemplar pairs for half the members (3) of a related category (e.g., COTTON) and half the members (3) of an unrelated category (e.g., SOUPS), each practiced three times. Following a 20-min delay, a category cued recall test was then administered in booklet form, one page for each of the six studied (four experimental, two fillers) categories. Subjects were asked to recall and write down all the examples of the category they could remember. Fig. 2 presents the general design of experiment 2. For related categories, such as COTTON/LEATHER, category-exemplar pair COTTON-SHEET represents a RP+ item signifying that subjects performed word stem completion on this item. The category-exemplar pair COTTON-SLACKS represents a RPÀ signifying that subjects only studied this pair during the learning phase but did not practice retrieval through completion of category word-stems. RPÀ items are unpracticed members of practiced categories. The category-exemplar pair LEATHER-SKIRT represents a non-retrieval practiced category item that is related to SLACKS which was studied under the different category cue of COTTON. LEATHER-SKIRT is an Nrp-Similar item. The fourth item, category-exemplar pair LEATHER-SADDLE also represents a nonretrieval practiced category item, but dissimilar from SKIRT, and thus is signified as Nrp-Dissimilar. As seen in the Fig. 2 , the design generated these four items for the unrelated categories as well, but here there were no explicit or implicit relationships among these words. The crucial criterion for crosscategory inhibition is determined by comparing category cued recall rates for Nrp-Similar items in the related (e.g., LEATHER-SKIRT) with those from the unrelated (e.g., LOUD-SIREN) condition. Crosscategory inhibition predicts lower recall rates for the related Nrp-Similar than for unrelated, i.e., LEATHER-SKIRTbLOUD-SIREN (see Anderson and Spellman, 1995) .
Experiment 2: results and discussion
Mean cued recall rates were calculated for RP+, RPÀ, Nrp-Similar, and Nrp-Dissimilar items calculated in the related and unrelated conditions for both control and patient groups. For the related condition, control subjects achieved mean recall rates of 72.93% (SD=25.01) for RP+ items, 35.41% (SD=28.47) for RPÀ items, 50% (SD=24.36) for Nrp-Similar items, and 50% (SD=29.83) for Nrp-Dissimilar items. For the unrelated condition, controls achieved mean recall rates of 75.01% (SD=28.54) for RP+, 41.65% (SD=25.83) for RPÀ items, 39.57% (SD=27.81) for Nrp-Similar items, and 43.75% (SD=33.83) for Nrp-Dissimilar items. For the related condition, patients achieved mean recall rates of 31.25% (SD=35.43) for RP+ items, 22.91% (SD=31.55) for RPÀ items, 35.41% (SD=25.74) for Nrp-Similar items, and 16.66% (SD=24.35) for Nrp-Dissimilar items. For the unrelated condition, mean recall rates were 52.09% (SD=34.37) for RP+ items, 37.49% (SD=29.51) for RPÀ items, 27.07% (SD=21.84) for Nrp-Similar, and 37.49% (SD=29.51) for Nrp-Dissimilar items.
For the category-word stem completion task of retrieval practice, controls completed 83.6% (SD= 20.88) of the stems versus 67.01% (SD=.22.35) for patients with schizophrenia, t=2.04, (30), p=0.05. In light of these significant baseline differences, category-cued recall values were submitted to a mixed-model analysis of covariance (ANCOVA), with one between-factor of group, two within factors of condition (related/unrelated) and item (RP+, RPÀ, Nrp-Similar, Nrp-Dissimilar), while co-varying wordstem completion accuracy rates. ANCOVA yielded a significant effects for group, F=6.907, (1, 29) , pb0.02 and for the interaction of group by condition, F=4.53,  (1, 29) , pb0.05. The group effect reflected overall reduced recall for patients in comparison to controls. The control group had overall mean category-cued recall rates of 52.1% and 50% for related and unrelated conditions, respectively, and the patient group had corresponding values of 26.6% and 38.5% The significant group by condition interaction indicated patients with schizophrenia had overall lower rates of category-cued recall in the related condition, whereas controls showed similar rates of category-cued recall across related and unrelated conditions.
Both groups showed evidence of within-category inhibition for items in the related condition. Mean rates of reduced cued recall for RPÀ items in comparison to Nrp-Similar items were 15% and 12% for control and patient groups, respectively. By contrast, in the unrelated condition, neither group showed evidence of within-category inhibition. That is, neither group showed lower mean accuracy of RPÀ items than Nrp-Similar items in the unrelated condition. Likewise, for RIF cross-category inhibition, lower recall was expected for Nrp-Similar items in the related condition versus those in the unrelated condition. However, neither group showed the expected pattern of cross-category inhibition of lower cued recall rates for Nrp-Similar in the related condition than in the unrelated condition. In fact, both groups showed higher recall rates for Nrp-Similar items in the related condition than in the unrelated condition, suggesting that neither group showed evidence of cross-category inhibition.
Because cued recall rates for the patient but not for the control group differed as a function of categorical relatedness, a within-subject, repeated-measures ANOVA on recall rates was performed for the patient group only. A significant three-way interaction emerged for condition by category by item, F=7.33, (1, 15), p=0.16. Paired sample t-tests indicated that patients had significantly lower rates of recall in the related condition in comparison to the unrelated condition for retrieval practiced (RP+), t=2.178, (15), p=0.046, and non-retrieval practiced dissimilar (Nrp-Dissimilar) items, t=2.610, (15), p=0.02 (see Figs. 3 and 4) .
General discussion
Two experiments addressed the question as to whether schizophrenic associative memory impairment might be related to abnormal inhibitory processes during retrieval, as assessed by the RIF paradigm developed by Anderson et al. (1994) . In both experiments, patients with schizophrenia showed the expected impairment in associative memory as reflected by their overall reduction in delayed category-cued recall. However, for the first experiment, which used only unrelated categories, both groups showed similar patterns of delayed categorycued recall. That is, both groups showed the expected benefit of retrieval practice of category-exemplar word stem completion, with highest rates of recall for retrieval-practiced items (RP+). For these retrieval-practiced items, the patients showed a considerable recall benefit for the word-stem completion exercise, though less so than controls.
Perhaps most important, however, the results of experiment 1 indicated that both groups showed the standard RIF effect. Lower rates of cued recall occurred for unpracticed associates than for unpracticed non-associates, even though both sets of words were studied for the same amount of time. For example, retrieval practice of FRUIT-ORANGE resulted in reduced recall of unpracticed FRUIT-BANANA when compared to the unpracticed category exemplar pair of METALS-IRON. Reduced cued recall for members of the same category is thought to reflect the retrieval inhibition of associated unpracticed items. Thus, these data suggested that patients with schizophrenia showed evidence of within-category inhibition similar to that of the control group, and that their overall reduced rates of delayed category cued recall did not appear to be attributable to failed inhibitory processes during retrieval. However, this null effect could reflect a lack of statistical power given the size of the patient group.
Whereas experiment 1 examined within-category inhibition in retrieval, experiment 2 examined crosscategory inhibition in retrieval by using related categories (e.g., COTTON/LEATHER) with both similar (e.g., SHIRT, SKIRT) and dissimilar (e.g., SHEETS, SADDLE) members. Both groups failed to show evidence of the specific kind of cross-category inhibition predicted on the basis of RIF. In fact, both groups actually had higher recall rates for related, unpracticed category exemplars (e.g., LEATHER-SKIRT) than for unrelated, unpracticed category exemplars (e.g. LOUD-SIREN). However, for patients but not for controls, overall recall rates dropped substantially for exemplar pairs from related categories, as demonstrated by the statistically significant interaction of category relatedness and group. By contrast, controls showed similar overall rates of delayed category cued recall across related and unrelated conditions. The pattern of results for controls thus did not conform to the expected retrieval inhibition of recall of items, such as, LEATHER-SKIRT by COTTON-SLACKS. Instead the evidence suggested that normal controls experienced a relative advantage in recall for related items encoded under different category cues, as would be consistent with models of semantic priming and spread of activation, according to which encoding and retrieval should facilitate recall of related knowledge, not impair it. For normal controls, category relatedness might have tipped the balance in favor of retrieval facilitation over retrieval inhibition, leading to better category-cued recall for exemplar pairs (Nrp-Similar) studied under different but related category cues. Interestingly, though, controls showed similar levels of overall delayed category cued recall across conditions, suggesting that the effects of semantic priming did not benefit overall performance for the related condition.
Most striking for recall in the patient group was the apparent deleterious effect of related categories on associative memory. Cross-category relatedness appeared to interfere with cued recall for the patients but not for the controls, especially for both practiced associates from the same category (e.g., COTTON-SHEETS) and unpracticed dissimilar associates from a similar category (e.g., LEATHER-BRIEFCASE). The stage locus of this effect and its underlying mechanisms are difficult to disentangle on the basis of the current data. Indeed, both groups failed to show cross-category inhibition, so clearly there is no experimental support from these current data to suggest failed inhibition during retrieval as a potential mechanism and locus underlying schizophrenic associative memory impairment.
One interpretation, admittedly post hoc, of this pattern of findings relates to heuristic models of cognition whereby schizophrenia might impose limitations on what is often considered a natural propensity of the human mind to use a similarity/ distinctive heuristic as a mnemonic aid. That is, related categories may have diluted the potency of category cues to encode specific exemplars in schizophrenia. Indeed, a by-product of using related categories might be that cues were no longer specifically linked to a single set of exemplars (see Tulving and Tompson, 1973) . For patients with schizophrenia, the cue strength may have been weakened by relatedness such that the cue lost its distinctiveness for encoding and its power to tag those items as to-be-remembered. Category relatedness may have weakened the specificity and distinctiveness of encoding and retrieval cues for patients with schizophrenia and subsequently diminished their effectiveness for recall. Thus, increased overlap among category cues may be accompanied by increased noise and interference across encoding and retrieval, leading to poorer recall performance in the related as compared to unrelated condition.
To summarize, RIF is generally understood in terms of memory inhibition during retrieval (see Levy and Anderson, 2002; Perfect et al., 2002) . The current results failed to establish reduced inhibition during retrieval as underlying the associative memory impairment in schizophrenia. Studies of other clinical samples, specifically patients with impaired declarative-episodic memory related to Alzheimer's disease, have also shown evidence of normal levels of inhibition, as assessed by the RIF paradigm . However, an important limitation of the current study, especially as regards to providing a test of RIF theory, rests with the failure of the control group to show the expected normal effect of cross-category inhibition in experiment 2. Nevertheless, the data from experiment 2 revealed that related categories detracted from cued recall of the patients but not controls across items and practice status, suggesting that category similarity may have interfered with the distinctive encoding and retrieval of word-pairs associates. This may be consistent with the nature of associative disturbance in schizophrenia, which has long been characterized by over-inclusiveness of perception and thought.
